The main objective of this research is evaluating dykes as rain water harvesting activities to maximize rainwater utilizing in drainage basins in the northwestern coast of Egypt which receive amount of water and have a population growth and agricultural activities. Wadi bed cultivation is the water harvesting system in the chosen wadi. It is usually done through construction of stone dykes to store surface runoff coming from tableland in the south, the main problems associated with this type of water harvesting are unequal water distribution through the wadi, where less runoff water reaches the wadi beds in downstream, with the result that downstream crops become increasingly water-stressed, moreover storing volume of water higher than fig run off by percentage of 97 % stored by dykes by water distribution efficiency of 3, 12, 100 % for rainfall of 12, 20 and 53 mm respectively, and 3332 m 3 by percentage of 3 % is lost in the sea. The percentage of the stored water volume to the cultivated areas water volume requirements is 118 % with difference of 18168m 3 . The study reveals that the end of wadi shibty is in safe from flood hazard, where the runoff coming from the table land at the south is stored completely by dykes even with the maximum rainfall of 53 mm. The spillway height of 50 cm is not suitable to distribute surface runoff through the wadi for low and medium rainfall which is more frequency, moreover stores water volume higher than the fig water requirement with 18168 m 3 . Further the methodology followed in this study can be applied in all other wadis watersheds but designing new or modification of the existing water harvesting system of dykes will depend on its watershed area and its physical Characteristics, rainfall, the cultivated land area and crop/fruit type. The present study reaches out for some recommendations to maximize rainwater utilizing
INTRODUCTION
The Nile River is the main source of water in Egypt, as Egypt's annual share of it is currently about 55.5 billion cubic meters, which represents about 90% of Egypt's water resources (Abdel Shafy & Aly, 2002) and at present this amount of water is not sufficient for the desired horizontal agricultural expansion in the Egyptian country to face the continuous increase in the number of people and to achieve the optimum distribution of the population to occupy about 25% of Egypt's area instead of the present ratio of 5%.
Because of the limited available water resources and the stability of Egypt's share of Nile water and the presence of restrictions on the re-use of low quality water and the high costs for achieving the safe use of it and high costs of salt water desalination the importance of collection and using of rainwater that falls in winter on the north western coast in shows up as one of the important sources that can be relied on especially it is often characterized as better quality than other water sources (Thomas & Greene, 1993) . In December 1996, Egypt had issued its framework program of Integrated Coastal Zone Management (ICZM), The program covered the coastal area that lies between the village of Fuka and the town of Marsa Matrouh, approximately 70 km wide, Regional information on the hydrogeological conditions of the Northwestern coastal zone of Egypt can be found in several publications and theses such as El Shamy (1968) , Hammad (1966 Hammad ( , 1972 , Misak (1974 ), El Shazly et al. (1975 , Ezzat (1976) , Hilmy et al. (1978) , Sewidan (1978) , Guindy (1989) and El Maghraby (1997) . Also, some reports were prepared such as FAO (1970) , Mudallal (1990) and El-Raey (1998) In order to meet the water needs in coastal areas, the rainwater harvesting is the main procedure that used for storing the water. The main components of water harvesting systems are: Catchment area, Storage facility and target area (Oweis et al. 2001 , 2012 ), Patil (2006 , these groups could be recognized to Macro catchment water harvesting systems and Spate irrigation systems. (Tauer and Humborg, 1992; Critchley and Siegert, 1991): Wadi-bed cultivation is the main water harvesting technique used in wadis of Northwestern Coastal Zone depending on construction of stone dikes across the wadi to reduce the runoff speed and allow soil particles to settle creating good agricultural land. The main problem associated with this type of water harvesting is less runoff water reaches the wadi beds in downstream, with the result that downstream crops become increasingly El Kady et al. Vol. 43, No. 1, Sept. 2018 52 water-stressed So the good design of rainwater harvesting activities as dykes became a vital and necessary to increase the rainwater use efficiency In this paper, the dykes as rainwater harvesting activities, were evaluated in terms of the water distribution efficiency and the percentage of the total stored water volume to total water volume required for all cultivated areas per season to reach the suitable design of dykes for maximizing rainwater utilizing.
MATERIALS AND METHODS

Description of Study Area:
Location: The study area is located on the Northwestern coastal zone. Wadi Shebity, chosen for the present study, is located at about 70 km west of Marsa Geomorphology: Depending on field observation, digital elevation model, and topographic maps and according to previous studies, (Hammad, 1966 (Hammad, -1972 , (Sharkawy, 1998) , (Yousif et al., 2013) (Sabet et al. 2017 ) the study area can be differentiated into three main geomorphologic units, these units from south to north are: the tableland, Piedmont plain and the coastal plain, (Sabet et al., 2016) Water Storage Dykes: Dykes are engineering structures with heights ranges from (0.5-1) m constructed in wadi bed cultivated macro catchment system to distribute water through wadi, reduce the runoff speed to protect soil from erosion and store surface runoff to increase the water content in the soil profile to be used by fruit trees when needed at drought where there is no rainfall. In this study 50 stone dykes existing in sequence across the main stream in wadi bed were used for evaluation, figure The conventional land use/land cover maps of the watersheds were obtained by the land survey technique using (GPS). The land cover maps was prepared depending on N-E geographic coordinates of every area of different land use and topographic map using ArcGIS. Boundaries of different land use class were digitized in the (ArcGIS.10.1), and the attributes were linked to them.
The Unified Soil Classification System (USCS) was adopted in this study for soil classification Sieve analysis; dry sieving and pipette method were carried out to classify the collected soil samples. The infiltration rate was measured using Double Ring Infiltrometer manufactured for this purpose.
One of the most popular methods for computing the runoff volume from a rainstorm is The SCS Curve Number Method. It accounts for many of the factors affecting runoff generation, incorporating them in a single CN parameter ,the SCS-CN method is based on the water balance equation and two fundamental hypotheses, the first hypothesis equates the ratio of actual amount of direct surface runoff Q to the total rainfall( P) or maximum potential surface runoff to the ratio of actual infiltration (F) to the amount of the potential maximum retention (S), the second hypothesis relates the initial abstraction (Ia) to the potential maximum retention S (Deshmukh, 2013).
RESULTS AND DISCUSSION
Land use / Cover: Three land use and land cover classes were categorized in the watershed, Figure 4 . The curve number (CN) values were determined depending on the land use / cover and hydrological soil group according to USDA. The composite curve number (CNc) of every watershed was calculated by using the The results show that the water distribution efficiency was 3, 12, and 100% for rainfall of 12, 20 and 53 mm respectively, the water distribution efficiency is directly proportional to rainfall depth where the maximum and minimum percentages of 100 and 3 % were at the maximum and minimum rainfall depths of 53 and 12 mm respectively, water distribution is affected not only by the runoff volume coming from upstream but by local runoff either due to vertical rainfall or rainfall on both sides of cultivated areas. A3  A0  A0  A10  A14  A18  A22  A26  A0  A0  A1  A32  A36  A40  A44  A48  A52 The maximum value of water depth of 1500 mm was in the first two areas of SW2 and the first area in SW4, because these areas are directly next to collecting runoff and non-cultivated areas (SW3), so they were completely filled with runoff 3 times at rainfall of 12, 20 and 53 mm with depth of 50 cm which gives 200 mm. The minimum value of water depth of 501.2 mm was in the last 25 areas from A31 to A55, because these areas were completely filled only once with depth of 50 cm due to the runoff of 53 mm which is the only reach them this gives 500 mm in addition to the local runoff of rainfall of 20
El Kady et al. Vol. 43, No. 1, Sept. 2018 64 which gives 1.2 mm, while there is no local runoff for rainfall of 12 because its value is lower than the initial abstraction of SW7 which is 16.5 mm.
CONCLUSION
The main objective of the present study is to maximize rainwater utilizing in study area. To achieve this objective, field investigations, laboratory and office work were carried out. 50 stone dykes of 50 cm spillway height were evaluated in term of water distribution efficiency, and for the cultivated areas between dykes/season. Further the methodology followed in this study can be applied in all other wadis watersheds, but designing new or modification of the existing water harvesting system of dykes will depend on its watershed area and its physical Characteristics, rainfall, the cultivated land area and crop/fruit type.
RECOMMENDATION
According to the results of the present study, the following recommendation must be taken into consideration:
1. Installing meteorological stations in all watersheds to have spatial and temporal rainfall data which can be used for hydrological modeling.
2. Construction of cisterns at the end of wadi to collect the runoff, which will also reduce losses to sea. 
